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(57) Abstract: 




PURPOSE: A device for accessing data of an 
optical disk having a multi-layer structure is 
provided to simultaneously perform a focus jump 
for moving an optical beam to a target layer and 
a coarse seek process through a sled move, so 
as to reduce a data access time. 
CONSTITUTION: A spindle motor(404) rotates an 
optical disk(402) at a constant speed. An optical 
p!ckup(406) irradiates an optical beam on the 
optical disk(402) from an objective lens to read 
data recorded on the optical disk(402), or 

records data on the optical disk(402). A focus servo(408) controls a focusing between the optical disk 
(402) and the objective lens. A tracking servo(410) controls the optical pickup(406) to track a track of 
the optical disk(402). A sled servo(412) controls a transferring of the optica! pickup(406) to a radial 
direction of the optical disk(402). A system controller(41 4) horizontally moves the optical pickup(406) 
to perform a coarse seek process, and carries out a focus jump for moving the optical beam to a 
target layer during the coarse seek process, then performs a precise seek process moving to a target 
track by a track jump to access data. 
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S. 1^ Zf-Cdual layer) ^S. € ^^^3.^ M-Efvfl S.^olt).. 

£ 2fe ti-f- ^t^di3.<^^^, ^2fl3l cflolEl 4)^1^ «j-i^oj| tflt!: EfolBj ^s.^ u|.e]-hH 

£. 3^ «]-ome;^ %T:]di3. 'U^]^ ^^"S. 5E.^o)cV. 

S. 4fe Cff^ tflolB] ^2:1- ^cl^irHofl^i. ^ ^'^ofl tcf^ PflolEi ^A^]^ ^^^]S\ ^^:^o]t^_ 

S. 5fe cflolE] -S- 4^ c-flolEi olj^fl^i, hJ-^<H1 cfltb El-«>1°J H-Bfvfl s.^ 

£ 6^ 4# «.HlH ^c^^ia-Hl-H. ^"^^ eflolBl ^^^]$\ ^m^o]T^, 

■& ^^'l^ ^i:lif^H. ^^1<H1 ^A^S., ^cf -^MlsMlfe 4# (Multi layer) ^<']^ ^^1" ^cl^3.°llAi cflol 
^ ^^^-H^A) <='l¥^l7'l7l XtH^ (focus Jump) #efl:£ -^-^.(sied move)* 

^-i^ (coarse seek)# -i'^l'^l 4^*S*>£^ 4# t^jojEi ^2:1- ^^fe ^i^^Holl xHlojE^ <^a\]^ ^ :i wj-.^ 
'HI ^^]^. 

<a«]-ajo.S. ^3. (Compact Disc) ^ c^^l^ i^f^]^ (Digital Versatile Disc) ^l- ^c^i?iai4 m 

OD(Magneto Optical Disc)^^- c]>iafe 7]s.-g-^^ ^^^^^]f]y] ^^^^ ^(Layer)^S. ^ 4# cfl 

cf. v>}^]^o_s, eaj ^nof] s|«|| H^j^S ^l-f-^H # -a} (fine seek)^ ^ ^ cflolei ^4 



S. 1* 2f'(dual layer)-5.S. € ^cl^^H^I ^-E}-^ 



£ l<Hl^i ^]1%-(10)°\] ^^Ife a<^l:o., ;^12#(12)«H1 iA>^ ^'fjS] ^^Ife b^l'^. ^fllf^(10)4 ^l2f^( 

12) AVojo^ ;^e^^ ao]:n., a ^l^^i). b ^^7]^^ c ^M. «^fl ^-^Jol a«Hl ^^lS>ul Siul. ^^1^ sVal^l- t}^ 

^^]7} b^l^°l5f 7>^J«>;^>. £ 2<H1 HA]^ ^sflo] cflolEl ^^^1^ :n^^^c\] ^o]t^^ M.^^ %3.t}c^ S. l^l 
c-flolE] <^Ufl>i 4:^^^ ^4. 2°fl^i i^^'i (NORMAL MODE) (NORMAL) 

3.^^^] cflolEjl- e)^(afe- e1-oiE)§>^ s-eflo] 3|->g^ M-E^-^cf. 
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t2 ^1^ ^^). 3L5H^ AltsH ^^ol ^S^(b#)^l i?1^lH]7fl tb4.(t2 ^1^) <?>^^^ t2 - 

t3 ^}^]^ ^m'^l ^ Sefl?J A-liLfil- ^ZllH -SrW. ^H7> Al^j-sl^ ^I^J^eI 3L5H>i <?>^<il S] 

fe- ^1^ ^'l-^lsi Al^(ti - t3) -^tHlfe Sefl^J '^iiisl- #efl^ a^S.^ <a^l^^S. ilHAj^icf. t3 - t4 -^<y: <^^efl>l: 
el = l- -i-sil ^ t4 - t5 ■§-?]: ^efl^ '^^^}^ b^l^^S. ^^-y* ^l-^^l^lfe ^^Jj^ 

=T=«.St!:4. t6 - t7 ^9} =g = (track jump)* -f-tb ^^"^ ^*3^H ^13* b ^l^AS oj^Al?) jl, t7 '>! 



S. 3^ «>o1 :^c|>ia -a^l^ ^a^l- M-El-vfl £ 3^ 1- ^(ROM layer) 4 ^ f'CRAM layer) ^11^^. 

cllolEi7> 71^.^ ^"^ (RAM d, ROM a)ollAi ^^^}^o] ^fe- o.^. ^^-^ ^]S.t}^ 2.1-(dr 

op)o1 ^Icfl^ ^71) ^cf. 

olS). :y-ol, c1-# ^^fe- ^eflS^ ^ ^ xi\]o]^] -Sij^ll^i -f^. ^ o]^^ SLJ^i ^ 

^. ^efls (sled move)!- ^^J]^ *5^>7l n11^<Hl -ai/ll^ E^ojo] ^Vig-§] ^l<g£)fe ^^Hl^^l ojcf. 

^vigs^ s.^^, 4>7lSf ^;H1^* «fl^S>7l ^n, cff^ c11o]Ei ^J-fe ^r:]^3.o\]^] ^o]u] 

^>7l i^Ai A^iL, Hefl^J Aii ^efl^ A-liL» ^1<^«H ^^fl saj^^ ^^"^^ '=>]^^]^ 

^Vfe- ^*S«>31. ^71 7]^ 7m ^-y-ofl ^af'^S. <^l^Al?l7l SL^^ ^^tt ^ 

* t}^ t^-# cflojEl ^Sl: ^cl^S^-flAiSl cflo)Ei ^^]7> ;^l^^c1-. 

>a-7lSl cf* ^AjsV7l ^ISF^l, 



■^Ei :t^^Al^V ^^^^ ^s. <»l-^Al7l7l ■?lt!: ^=1" ;^l2^7ll; ^l2'a-^H1^i ^"J^l ^ 

* t}^ cf^ 0]olE^ ^fe ^c]i3«HlAis] cflojEl eij^flih »^^o] THl^^C]-. 
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7)1 ^Wl^ 5>olU.elS. ^C^riH'll^iSl OlojEl olj^)^ ^^]ofl sio^/.^, 
7ll «>olHe)^ ^cliB-OllA^fi] c^lolEl ^S-'^'Hl Sa<^>^1. 



^-Uj# ^s^tV nc]B\ ^^1^1- t}^ ^iG'STfll- iW-i- ^^^^ «>fe «>c.l«e1S. ^q^H^lA^o^ cflolE] 



6). ^T^i^^ ^i:a.(408), BHfl^a -^i^(410), ^i-e-(412) ^ ^1^^^ ?iHl-ei (414)1- i^tlri^. ^^l- S-E] (4 

04)fe ^cl^3(402)» Sl^iAj^c]-. ^^<y (406)-ar cfll-^^S-^-E] %i^^a(402)'Hl 2^^m<^ ^ 

cl^3(402)*fl 7]^^ tflolEl* e):E.«1-7m. ^cliiiaL(402)'^l 7l^^cf. S.f]±^ '^^:M.(408)fe 

cfl#€s A>o]o] s^H^a^ Sefl^a A^iL (410)fe ^^<a(406)<^l ^^^3.{402)S] E.^4r 

^HW. ^iiL(412)fe ^c^i=ia(402)2l "^l:^ ^^^(406)2] o]^-^ ^]<^^x^. ^]^^^ ?lHl-e1 ( 

414)fe ^]^^S ^^fll- ^l^*}!^. ^^1^(408). 'HiL(410) ^ >H^(412)» ^^fl 

>H ^S. H^^S. ^^<a# '^l-^^l^ ^^J!«m ^^^-i: 7]^ 7]^ ^<^^o\] ^^^^ 

o]^A]^]7] ^tb SLH^ 4^*5tb ^ naj ^S<H1 s]^ s-a "^l-^^l-fe ^'S ^-ai^ ^sj^H cflol 



S. 5* ^S*>^ £ 4<>11 5.^]^ cflolE^ ^^g*}-^ ^-^-^ ^cf. :£ 5°1]^^ ii-i (NORMAL M 

ODE) afe ic'S (NORMAL)^ aI^^^o] %^:] d^3. (402) s]^(5E^ s}o]^)^}^ f-eflo] s^t^-^ 

\Hcl-.(£ 7^1 >H£ ^1^) 
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^Hl-ei(414)fe ^^°] ^l^(tll)^S.^E^ Al^o] t22 5L?1^ ^^l" ^ 

*S«>£^ Ai£L(408)l- ^l-^ W. ^ ^tt ^t!: ^i<Hl ^WS.^ %-3.S. ^ 

xi§>ji ^«acfl i-«H7M(ti3). o] ^'n'u^^^ s.^^ no]^ ^s. ^^(tis - ti4)* 

^^•a ^^]* ol-^^l^lfe (long jump) » Sinltbcf. ^^ %■ ^ S (layer jump) -^^H]^ ^^'^i 
406)^ i:})l-iaS7> ^^1«>71 Sefl^j Ai^i- 5. = S>^M-, AiiL» ^^t!-i=f. f-^^ >^iiLfe 

4^J°fl^i oll^i-slfe ^cl>,3 «oi-^*.sel cfll-^i '5^^l5->7l Befl^oi ^liL^ "^f^^^lcf. 

^ -^l^(tl4)^S.-^E-l 0 ^ -aela: ^£ nil 'I'l-^lS tl5 - tl6 ^91 ^^ ^ H (track jump) » 

^"S ^^*>:ii. tl6 ^]^^ ^EfloflA-i cfloiE] sjj^cf. 



H 6<H1 i^l^ cf^ tflojEl ^a^l- ej-o] H.e]^ ^i:1^3(o]«K ^t:1^ae^- ^; 602), ^^'S (604). 3L?1 

i ^i^(606), H5fl^J ^i^(608). ^eflS. ^^^1(610), ^/^l^#-¥-(612) ^ ^l^i^^ ?iSl-a1 (614)» 



S>ol a %t:]^3.S] 'U^]7} 2<H1 °X^. 1- #(ROM layer) ^ cflolE^ 7}^^ %-<>]^,^ a (ROM 

a) 1- b(ROMb) M-^-^H^ Sicf. # a <=g^^lfe ^ t-il<*lE-l7l- 7l^slol 9X^^, ^ h '=^^'§r t^]o]B]7} 

7]^^c>] o|x] ^fe '=g^(^'?j°l ^fe ^'^#)<^1i4. ^ ^(RAMlayer)^ S]:^/^o]^7} 7}^^ 

cg^^ C-1]olE-]Sl e:|^/5^-olJE7> 7}^n^. ^ c ^^€r cflolE^l- el^MojE ^ ^ (^«J<^1 »^^}^^] 

^fe 'S^)<^lc1-. H 22f ^ ^el^H ^^^^^ <=>l-^fe ^ Ell«le1» 7l^5>7l ^nM^ fe* 71^-8- eflo] 
^ (laser power) A^Slfetfl. # b *g^°11^i ^^^>€ ^-f sflolx-] #^3] ^^^o] oflAj.H|7l nfl^olcf. a 

t!:. 1- ^ ^ z| ^2] <a-?-<Hl'L> tflolEi -^^4 1- -^"^^V ^cH] ^ ^ ^cf z]d^3.S] ^]3i7} «^ -§- 

<»1«11^17] «11^«14. £■ 6^ 1- a ^ d '=g^^S. <a]xl]>is>fe ^-f ^ ^cflSl ^^°ll£ ^-§-€cf. 



^^•^(604), >HiL(606), mefl^J ^^1^(608) ^ ^eflH /.iit(610)<>ll cflt]: ^^3^ E- 421 ^^Hl^H^l- -g-'a^l- 

^7|l:9#^(612)fe ^^'a(604)^>^ ^^\^^ 1" f^^l a^g^-Hl^i b ol-^^^Tiq-. ^f^Sl d 'S^^l'^i 

?lBl-£i(614)fe ^i]]^ ^ii(610)» ^fl<H*><^ €^ll ^^l-Hl^i S^^j^S. ^^-^^ o]^a]^ ^Ajj§> 

fe- Tl:?! #-a|# ^^(t2i ^1^) 5L?1i=^ ^i:e.(606)» ^fl<>1«>^ ^^l^#^(6i2)°ll^i "^g^ ^^1^ 

S(t22 Aj^oilA^ #^)°11 ^Tlel-o^ ^«]^ ^^S. ol:^A|?l7] ^t!: i^S^ ^ S^i ^=°ll Slsfl ^ 

£ T'Hl^i 71^ ^'aiol Ai3]-(tii A]^)^ ^, s.f]^ ^ = 7> -a-^H-^ ^l^(tl2)* cg^ ;g 

Til <dJl7l- ^#5]^ 0 <=>]^^^ ^l^(t22 - t23) i?^^ -i-^<^l T^^S^cf. <^7]A-1, t22 - t23 ^H^l ^1^> 

^]9i-8r #5)1^ S-Ei o]^ ^iEM- # a'g^s). ^ #2] d 'g^Sl ^5g7lel<Hl fi1*ll =1^ Sii^. H 7^ t24 ^1^ 

ol^S] -i-a]-^ :£ 521 tl3 ^1^ «1^21 -^^^yci-. 

^ ^'g-a: ^'■^^V ^AHlcHl ^ A>Aj.iflcHlAi ^^7.}d\] ^^o] 7}^^-§: 
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^ nj-Hig, c}^ t\]o]B\ ^S* ^T:]:±3.o\]^^ 7]^ ^^^^ ^a]o\] ^s^^o^s.^ t^]o]^]3] 

El-«a^ #«a ^ Sic}, ^tb. «.e1.B ^cj^iH'Hl^i H-i-oi ^A^§>fe ^ gjo] .^©>^ ^o.^ oj^o] 7} 

(57) ^^Sl ig^l 
^^^J- 1. 

«>fe ^*S^}^, ^oM 71^ 7]^ -^oVoi) ^^^^^ ol-^^l?l7l S.^^ ^«Stb ^ 

2. 

^^^J- 3. 

^7l 71 ?1 ^^-^ 7]:^ ^<y: ^^<y2i cfll-^S^ ^^fl§>7l men^j ^ia. i= ^ ^ 

4. 

^IS^^-^l Si'H'^i. ^^7] Eeflsg Ai^ ^ A^^ ^ Sl-q-fe Aj-yj ^aJI Al^ o.s.^Ei ^S7> ^ 

C-flolEl ^^]. 
5. 

^c^^loflA^ ==r5j7lell- 7j|A)-t!r ^ ^ll^Tfl; 

^oM ;^fll^7ll^lAisl 71^ ^-yj Al;g o.^.^E-1 i^A]^ s.^ ^o.^ oI^a]?)?! ^ t!: 

S.^^ ^i^o] ov^js).^ ^ ^t}^ ^]^^}^] ^^^m ^^t}^ ^14^^1; ^ 
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6. 

f'-i- ^'T- 711 ^«]* Sl-ol«BlH. ^Cl^^ofl^iSl CflolEl ^Afl^r ^^lofl Sl<HAl, 

^^l^#-¥-, ^ 

^i?i7i i?i^ ^ ^^ ^s«Hi ^■s. ^^^s. o]^t}^ eii«*iBii- 

7. 
8. 

cflolE^S^ e|:B/2folE7l- 7l-^^> 7.]]! ^Hiol «Va>5] ^1 ^fe ^^%^±S. ^^^^ ^12"=^^* f^* 

711 ^Hm*l-olH.E|H ^cq^B.'HMiSl Ci)olEi ^Afl^ «,V^o11 ^'H^l. 

^«J«^1 "^g^S-Sl ^Tijlg* ^^leVfe Al]2?t7il; 

;Hl2^>^HlAifil ^^1 A]^ o.^-^El iiJg A]^ ;g3!l-:f :t»?J^ ^a^^S. «>l-i-Al?l7l ^tb 5.?!^ 

^«a«>fe ^13?1:^1; 

^7l A|l2^7lHl>«.i ^^.s. oi:§^E|ojjT:^.j7 :^^3£1^ ^^^^5. -f-^^ ^xl«>uL ^t}^ >ll4^;Nl: 

^Ajj^ ^ djoiE] ^Aii^i- Aflei&Tii* -^^-e-s «>fe §>oi«.2is t^]o]^ 
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